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Policy Forum
Introduction: Biodiversity conservation:
the problem of scale
Brian Walker is an ecologist with a difference. He understands that the
most important ecology is the ecology of managed ecosystems, and that of
all interacting species in managed ecosystems, the most important is homo
sapiens. In the paper that is the focus of this policy forum he has offered a
vision of the problem of biodiversity conservation that strikes a chord with
the economists who have been asked to comment on it. The driving forces
behind biodiversity loss are interpreted in terms of perverse economic
incentives, property rights and policy failures. This clearly rings true for
economists who have worked on the biodiversity problem. But the paper
goes beyond this. It addresses an aspect of the problem that economists
have not yet confronted: the scale at which conservation efforts should be
co-ordinated. More particularly, it addresses the disconnection between
the appropriate ecological scale of biodiversity conservation and the insti-
tutions responsible for that conservation.
The Convention on Biological Diversity rests on the principle of sover-
eignty over natural resources. It ensures that the biodiversity conservation
strategies are determined first and foremost at the national level on the
basis of national priorities, and the national research effort. The global
public good aspects of biodiversity loss are supposedly addressed by the
Global Environment Facility. But what happens when the appropriate
scale of conservation activities that yield primarily local benefits extends
beyond the nation state? This is the case with wildlife conservation in
south-central Africa, the problem that originally motivated Walker’s pro-
posal. The framework provided by the Convention on Biological Diversity
and the Global Environment Facility are not well adapted to deal with
such a case.
Walker’s specific proposal addresses one aspect of this problem:
research infrastructure. He proposes the establishment of regional biodi-
versity research institutes to complement the work of the CGIAR
institutes, but also to provide a means of co-ordinating national biodiver-
sity conservation activities. The reactions to this proposal identify four sets
of questions that are raised by the proposal. The first three cover familiar
ground, and are explored by the economists invited to comment on the
proposal: Barnes, Opschoor and Pearce. They are:
1 What resource access rights will encourage the socially rational use of
wildlife resources?
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2 Which market distortions (including perverse subsidies) encourage
inappropriate use of wildlife resources, and how may they be cor-
rected?
3 Is there any biodiversity conservation strategy that can survive the
threat posed by population-growth-induced demand for land?
The fourth question addresses the specific proposal.
4 What is the appropriate scale at which to determine research priorities,
and what is the appropriate relation between conservation science and
conservation practice?
This last is not a question in which economists have a comparative advan-
tage and they are relatively quiet on the topic. But they should be
interested in the responses of at least two of the scientists invited to
comment. Gadgil and Western both argue against Walker’s proposal, and
in favour of what Gadgil calls a ‘bottom-up’ approach and what Western
calls a ‘community’ approach. While Western also argues strongly for
incentives for communities to collaborate where appropriate he, like
Gadgil, believes that the appropriate starting point for research is the
landowner or landuser.
There is a sense in which this approach meshes well with the traditional
economic solution to the externality problem—correcting the incentives to
resource users—but it surely misses one of Walker’s central points. In
environmental terms, the European debate on the subsidiarity principle
and the level of governance is about matching institutions to the spatial
and temporal scale of environmental problems. In many cases the conser-
vation of biodiversity is a problem that cannot be addressed at the local
level or even the national level. It requires an institutional structure at a
different scale. Walker has identified one dimension of this: research infra-
structure. But although his point holds for other institutions as well, and
although it has significant implications for the biodiversity work of organ-
isations like the World Bank, the forum shows that there is some way to go
before the point is generally accepted.
Charles Perrings
Editor
Maximising net benefits through biodiversity as
a primary land use
BRIAN WALKER
Division of Wildlife and Ecology, CSIRO, Canberra, Australia
ABSTRACT. In many developing regions of the world conventional agriculture is failing to
meet the needs of people and at the same time is becoming progressively less ecologi-
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cally sustainable. It is proposed that in a number of these regions, both overall economic
development and the welfare of the inhabitants would improve if the primary form of
land use was based on multiple use of those regions’ natural biological resources, rather
than continuing the practice of replacing or displacing them with marginal forms of
agriculture. Testing this proposition, and then (if appropriate) effecting it, requires
answers to a number of ecological, economic and management questions, in particular to
do with:
identifying those regions where biodiversity use has high potential
the appropriate spatial scales for planning and management
compatible combinations of different types of resource use
ecological and economic trade-offs between different resource use enterprises
how to arrive at the most efficient form of resource use
sustainable levels of biodiversity harvest
resource use decisions in relation to ecological drivers (such as climate and fire)
institutional and regulatory structures that dictate current resource use.
These questions, it is proposed, should form the basis of an international ‘virtual’ insti-
tute, composed of three Biodiversity Centres, one each in Latin America, southern Africa
and Southeast Asia. Examples of multiple use, such as of wildlife in southern Africa, are
used to illustrate the potential, and the management scale and other issues involved. If
the development of this form of land use is to succeed, it will require technical and man-
agement advice and, in many cases, removal of ‘perverse incentives’ that prevent a
change to the more economically and ecologically sustainable form of land use. From the
beginning, the emphasis in the proposed centres would be on collaborative work
involving governments, landowners and resource-based industries.
I thank Nick Abel, John Ive and Mike Young for their comments on an
initial draft of the paper. Also Rusty Pritchard for his comments on the
dynamics of social and economic systems in response to changes in insti-
tutional structures. I wish to express my appreciation to Prof H.H. Shugart
and the Dept of Environmental Sciences at the University of Virginia, who
hosted me for the period during which this paper was written.
1. Introduction
In much of the tropical and sub-tropical developing world, conventional
agriculture is failing to meet the expectations and needs of the people who
depend on it (see, for example, reports of the International Food Research
Institute, IFPRI 1995). Most temperate regions, on the other hand, with
more fertile younger soils and relatively simple ecosystems, though not
without their problems, have in the main seen very successful agricultural
development. There is, of course, successful agriculture in the tropics and
there are examples of improved local economies with an improving
natural resource base—some of the rice regions in SE Asia, some irrigated
cropping systems (cotton, sugar cane, pastures) and some of the multiple
use agro-forestry schemes. But there are also many examples of resource
decline and low production, particularly in the humid tropical rainforest
and in the semi-arid savanna regions. It is worth noting that most of the
successful tropical agriculture is in areas with recent (usually volcanic) soil
(Higgions et al. 1982).
The basic proposition of this paper is that in many developing regions
(and in some developed regions) both overall economic development and
the welfare of the inhabitants would improve if the primary form of land
use was based on multiple use of the region’s natural biological resources,
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rather than continuing the practice of replacing or displacing them with
marginal forms of conventional (modern) agriculture. In addition, conser-
vation of biodiversity would also be improved. To pre-empt any semantic
distractions, ‘biodiversity’ is here taken to include all the species and the
genetic variation within them. Multiple use, as used in this paper, involves
simultaneous use of resources on the same site, sequential use of resources
on the same site, and different uses on different sites, as in a mosaic.
This is not a novel idea, and a number of recent publications (e.g.,
McNeely, 1988; Pearce and Moran, 1994; Groombridge, 1992) provide com-
pelling economic and ecological arguments in favour of sustainable use of
biodiversity as the preferred form of resource use for many parts of the
world. The reason it has not been more widely adopted is ascribed very
clearly to ‘perverse incentives’ (McNeely, 1988), that is, to being made rela-
tively uncompetitive through the use of tax breaks, subsidies, price
controls and distorted property rights (Pearce and Moran, 1994). The
underlying reason for many of these perverse incentives is to ensure that
control of the resources is retained by those in charge, so that they can
more easily appropriate the profits. Where the political economy of a
country promotes appropriation of benefits by large companies (often
involving the government), single commodity harvests or monoculture
production of crops on a large scale is preferred because it is easier to
control.
Scale of operation is another reason why use of biodiversity may not
succeed when it is actually a more sustainably profitable form of land use.
As an illustration, the 20 projects described in the 1996 report of the
Biodiversity Conservation Network (Anon, 1996) are all encouraging in
some respects but in all cases their continued viability is under threat. This
is largely because these sorts of biodiversity related projects (the main
objectives of which quite clearly include biodiversity conservation) often
tend to be small-scale village operations in a region of depressed, subsis-
tence agriculture. In some cases they are stacked against large-
organisation, government-sponsored, profit-driven ventures, regarded by
the biodiversity project proponents as ‘the enemy’. (The vice-versa view
also exists, of course.)
The problem is compounded by the fact that poor people do not have
the means to grow or buy enough food to live healthy and productive
lives. Resolving the problems and lifting the economic status will in most
cases require a radical change in resource use philosophy. In higher rain-
fall regions it relates to forest use. In drier, marginal agricultural regions it
is concerned with changes to current practices of cropping and livestock
production. This proposal concentrates mainly on the latter, but it applies
equally well to the forested regions.
Although sustainable increased net benefits on the basis of biodiversity
as a primary land use may well be the most economically and socially
desirable form of resource use in many regions, making it happen will
require some initial assistance. In particular, it requires answers to the fol-
lowing questions which, I propose, should form the basis for an
international research effort:
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In which regions of the world is multiple use of biodiversity likely to be the
most efficient form of resource use?
Within those regions, what are the appropriate, or requisite, scales at
which resource use and planning should be conducted?
Which combinations of resource use, in which proportions, and in which
spatial patterns, are compatible with long-term persistence of biodiversity?
What is the form of the trade-offs, in terms of the regional goals for eco-
logical, economic and social sustainability, between the different resource
use enterprises?
How does a society arrive at the most efficient form of resource use?
What levels of biodiversity harvest are sustainable?
How do ecological drivers of ecosystem dynamics (climate sequences, fire)
influence the resource use decisions for maximising net economic benefits
over time?
What are the international, national and local institutional structures and
regulatory frameworks that dictate current resource use, and how will use
change in response to changes in these structures?
If this set of questions can be answered for a few regions in the world, in
different continents, they would provide the basis for an upturn in sus-
tainable resource use. There is already a considerable body of knowledge
about particular aspects of the questions and there are many current pro-
jects and activities that are relevant to the issues involved. What is lacking
is the inclusion of all aspects in one integrated analysis, involving a com-
parison between regions. A strongly focused research program aimed at
these questions, involving ecologists, agricultural scientists, resource econ-
omists and sociologists, and the landholders and other stakeholders in the
regions concerned, would be a cost effective investment in third world
development. It needs to have continuity to remain effective in extending
the application of the developing technology. For that reason it calls for
some sort of institutional framework, and a proposal for that is suggested
in the last section of this paper.
Although the focus of this proposition is the developing world tropics,
problems with agricultural development in semi-arid regions are not con-
fined to the developing world. However, a solution to the problem is more
tractable in the developed world since changes can be made in the context
of a relatively healthy economy and satisfactory standard of living. In the
developing world there is the additional requirement of first having to
raise standards of living in order to achieve a long-term solution, and
whatever replaces the existing forms of land use must be capable of doing
that (i.e. raise the general standard of living).
Third world marginal agricultural problems are difficult enough to
resolve with their present population levels and environmental conditions.
Scenarios of future changes suggest that they will become more difficult as
the human population doubles within the next 50 years and climate
change effects become increasingly significant (Walker et al., forthcoming).
Future global change forecasts highlight a major discrepancy between the
developed and the developing world in terms of the demands for food and
the impacts of climate and land use change. Despite much variation, and
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acknowledging current limitations in understanding, the net effects of
climate change on northern temperate agriculture are likely to be positive,
whereas for tropical agriculture they are likely to be negative.
In summary, agricultural land use in much of the developing world is
less than satisfactory and the associated on- and off-site costs are high. The
pressures on these marginal areas will be increasing as global change
intensifies, exacerbating the present problems, and will coincide with
massive reductions in native vegetation and biodiversity in general. All
this at a time when ecosystems will need maximum resilience to cope with
the effects of climate change compounded by human population growth.
Rather than promoting and assisting further agricultural development
in these regions, development and aid agencies would do better by pro-
moting the wise use of biodiversity, at regional scales.
2. A model for regional scale use of biodiversity
There are numerous regions in Africa, South America and Asia where the
evidence suggests that multiple use of native biota would be the most effi-
cient and profitable form of land use. Examples include the arid savannas
of southern Africa (such as those used in the Multispecies Project of the
WWF in Zimbabwe), a number of the project areas in the Biodiversity
Conservation Network, mentioned earlier, and the Alternatives to Slash-
and-Burn project of ICRAF (International Centre for Research into
Agroforestry) in Indonesia (van Noordwijk et al., 1995). A brief summary
of the southern Africa example follows, as an illustration of the sort of
development that is occurring.
Over much of northern South Africa, Botswana, southeastern Zimbabwe
and adjacent Mocambique, Namibia and southern Zambia extensive live-
stock production (both commercial ranches and subsistence agriculture) is
the predominant form of land use, together with irregular, marginal
dryland crop production. Until recently there has been a relatively small
safari hunting industry and some attempts made at game farming in
Zimbabwe and South Africa. Small but significant areas of irrigated com-
mercial crop production occur within the region. Although most of the
proceeds from the irrigation areas go outside the region, they are
important for employment. Most people are at subsistence level, eking out
a living.
The 1992–1994 drought in southeastern Zimbabwe resulted in the death
of most of the domestic livestock in the region, and there was no dryland
crop production during this period. Most of the wildlife survived, in the
National Parks and on game and cattle ranches.
There has recently been a very significant change towards utilising the
wildlife as the main form of land use. Many of the previous large, com-
mercial cattle ranches have removed the remaining cattle and the internal
fences, and enclosed themselves in joint wildlife ‘conservancies’. They now
make their living from multiple use of biodiversity—safari hunting, game
cropping and sale of meat, hides and eco-tourism. This has led to a sec-
ondary industry of wood carving and other curios. Some village heads
from neighbouring subsistence farming areas have started negotiations
with some of the conservancies to have their areas included in the wildlife
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conservancies, seeing this as a better proposition for making a living than
their current low-level agricultural base. These developments are in
advance of any government support or initiatives, and in fact the official
incentives are mostly negative. Improved technology for agricultural
development is still promoted as the desired land use.
Cumming (1993) has shown that there is a better financial return from
wildlife compared to cattle production in Natural Region V of Zimbabwe
(the low rainfall southeastern region), and that revenue from safari
hunting has recently exceeded that from beef exports. He also uses Squires
and Collinson’s (1992) study in northern South Africa to show the much
greater financial returns from wildlife tourism in the 71,000 ha Madikwe
area, compared to the returns from cattle ranching. Of particular signifi-
cance in this example were the figures for employment—1,214 jobs under
wildlife tourism compared to 80 for cattle ranching. There are many
similar developments under consideration and in progress throughout this
region, all in advance of appropriate government institutional and incen-
tives frameworks.
As with many other regions, it is proposed that multiple use of biodi-
versity would lead to an overall improvement in the regional economy, a
higher standard of living for the inhabitants, and a much improved natural
resource base. The constraints to achieving it have to do with institutional
frameworks (in turn a consequence of the political economy), a lack of
knowledge of how to use biodiversity, and getting the appropriate scale of
operation. The scale of operation problem relates to putting biodiversity as
the primary land use at the regional scale. Very small operations
embedded in a sea of agriculture are not viable. Many of the more valuable
species need large areas (albeit only occasionally) to persist. There is also
increasing competition for water between the various land uses. As more
water is dammed and diverted for irrigating sugar plantations, so less is
available for the major river flows in the wildlife areas, and the riverine
habitats are both the major focus for tourism as well as being seasonally
crucial for the biota.
Underlying much of the advantage of multiple use of biodiversity in this
region is the fact that a very significant proportion of the potential econ-
omic returns comes from non-consumptive use. The ‘carrying capacity’ of
the region is therefore set both by some saturating level of tourism (beyond
which tourism value begins to decline) as well as by consumption. The
‘consumption’ consists of some sustainable level of harvest from natural
ecosystems (hunting, harvesting animals for sale of meat and hides, fuel-
wood, wood for carving, etc.) plus the production from land converted to
high value agriculture (the maximum amount of which should be set by
suitable soil and the real price of water).
Figure 1 shows the areas in the southern African region where biodiver-
sity is already becoming a, if not the, primary form of resource use. There
is clearly an emerging pattern of land use that could lead to a continuous
region within which the natural biological resources constitute the
primary form of land use, and where other forms of use, such as irrigated
agriculture, could still be possible, but only to levels which do not threaten
the sustainability of the wildlife resource. Whether the potential can be
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realised depends on a number of factors which need to be researched,
including such things as the land tenure conditions and property rights
under which it will work, and the global and regional market for tourism.
The southern Africa wildlife example is matched by many others across
the tropics. The community logging project in the rain forest of West
Kalimantan, part of the Biodiversity Conservation Network (Anon, 1996),
identifies corporate mechanized logging, conversion to agriculture, and
legal and illegal hand logging by villagers as the major threats to the
success of the project. It aims to operate a community managed and oper-
ated logging operation in a 5000 ha buffer zone bordering the Gunung
Palung National Park, with value adding through a locally owned
sawmill. Coordinating national, provincial and district government agen-
cies are identified as the greatest challenge facing the project. Scale of
operation is clearly also a significant factor.
Considering the full set of examples, while they illustrate the potential
of biodiversity use, most of these projects suffer from a common drawback
of being small-scale operations, lacking economies of scale. They need to
be of a certain size in order to develop reliable markets and other infra-
structure to support the ‘industry’ at affordable levels. Also, the
individual, small resident-based enterprises are often in conflict with
development plans of major national and multinational resource use
companies, which means that they are often also in conflict with current
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Figure 1. Areas in Southern Africa referred to in the text where biodiversity is, or is
becoming, the primary land use.
government policy. In some cases the conditions for being both economi-
cally viable and ecologically sustainable are limited. In the Peruvian
Amazon, for example (C. Freese, pers. comm.), multiple use of forest prod-
ucts has been shown to exceed the value from using the land for
agriculture, but when interest rates rise above 12.5 per cent over-exploita-
tion of the forest products occurs.
In such cases of regional resource sustainability conflicts, the first require-
ment is to engage all the stakeholders, including governments and the large
corporations with long-term investment interests, in the move to investing
in and developing biodiversity as the primary form of land use. The prop-
osition here is that the compelling reason for them to do so is because it is in
their own best interests. Without incentives to the contrary, and including
the necessary investment costs of alternatives to natural ecosystem services,
in these marginal agricultural regions the returns from investing in biodi-
versity use are higher than those from investing in agriculture.
Given the odds against them, the present conflict situation between use
of biodiversity at local village scales and the development of large agricul-
tural schemes, is most likely to result in the failure of the small projects.
Associated with this is the likely continuing decline in human welfare and
in the status of biodiversity, and (because in the medium to long term
many of the big agricultural schemes are not ecologically sustainable) less
medium- to long-term profits for the big corporations. In a similar vein, the
continued fostering by governments of improved, intensive agriculture for
subsistence farmers in semi-arid regions will have much the same set of
results, but with a decline in regional and national GDP in place of less cor-
porate profits.
Given that there already exists a large body of technical research in
many regions to suggest that the proposition is correct, and given that
there are at least some ‘non-perverse’ situations, why is biodiversity use
not more widely taken up? There are three possible reasons:
1. Lack of support and commitment from governments. A combination of
bureaucratic inertia, other higher political priorities, a lack of appreci-
ation for what is possible and a reluctance to break with existing
policies often leads to governments hindering progress rather than
facilitating it. From the point of view of government and industry what
is proposed here is more difficult to control in terms of taxes and
accessing profits. Despite the fact that, overall, it may well be demon-
strably more beneficial for total and per capita income, it will be seen as
less favourable than large scale ‘production’ schemes.
2. There is a need for not only a clearly defined land use ‘goal’ that identi-
fies the benefits of biodiversity use, but also a transition pathway for
getting there. It is necessary to show how, and in what order, to change
existing forms and patterns of use, so that the existing interests and
investments can evolve into the new system of resource use without
undue losses and hardship (and therefore strong opposition). In short,
the proposal needs a good business plan.
3. In regions where there is only communal subsistence agriculture and no
large-scale commercial enterprises it is difficult to get anything started.
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Where there is no capital to deploy and few entrepreneurial or man-
agement skills, there is little in the way of nuclei to build on.
The social and economic dynamics in response to removal of subsidies and
other perverse incentives is itself an important research requirement.
There is a view that if these pressures are removed then resource use will
revert to something like it was before the subsidies and incentives had
their effects. But there is no reason to expect this, any more than we should
expect removal of grazing pressure on a degraded rangeland to result in
the return of the rangeland to its former state. There is a hysteresis effect
in the rangeland dynamics (Walker, 1993) and it is just as likely that there
will be hysteresis effects in the social and economic systems. Once a
resource use system has been changed through subsidies and tax incen-
tives (for example, from tropical forest to pasture or soy beans) the people
who have moved into the region are unlikely to go back to where they
came from if the subsidies are removed. Resource use will follow some dif-
ferent trajectory, that may or may not lead to a more sustainable system of
biodiversity use.
Making biological resources the primary form of land use in regions that
are marginal for agriculture will not by itself lead to an ecological, econ-
omic and socially sustainable region. (It remains an assumption that these
three dimensions can be simultaneously met in any region.) Over-use and
poor management of the integration of biodiversity with other uses will
result in the same downward slide that characterises many of the regions
today. Changing a distorted socio-economic system that currently favours
agricultural development by large corporations to a distorted system that
favours short-term harvesting of biodiversity by the same or similar organ-
isations will not help. Also, even under an ideal system, no region can
continue to absorb an ever-increasing human population, and stabilising
of human numbers only follows an improvement in the economic and edu-
cational status of the population.
The future of much of the tropics today hinges on a race between
increasing human numbers and the rate of improvement in human
lifestyles and welfare. In this regard it is important to note the vital his-
torical role of agriculture in getting the developed nations to where they
are today, owing in large measure to the c. 2.5 times multiplier effect that
agriculture has on the economy (Per Pinstrup-Andersen, International
Food Policy Research Institute pers. comm.). Other sectors of the economy,
like the service and information sectors, do not have this effect. However,
in the marginal regions described in this paper, with a continued emphasis
on land conversion to agriculture it is hard to imagine a satisfactory
outcome; the contribution of agriculture to the economy is so small that the
total, multiplied effect is also negligible. The multiplier effect of tourism in
these regions is likely to be higher than that for agriculture.
3. A proposal
What has been presented above is a proposition. It needs to be thoroughly
tested; and with the present rate of land use change in the regions being
considered, there is an urgent need for research to answer the questions
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posed in the Introduction. Given the evidence presented earlier, and in col-
lections of papers such as in Daily (1997), one might conclude that it is not
a technical problem and that further research is not required. This would
be wrong, however, as determining the compatible combinations of
resource use in a region, their optimal spatial patterns and proportions,
and the yield response curves needed to set sustainable levels of use, all
require research. The methodological basis for effective integrated regional
models has a long way to go and there are many problems at the interface
of ecology, sociology and economics that need attention (see, for example,
Blood, 1994). The list of questions given in the Introduction will no doubt
be extended as the proposition is fleshed out, but this set is a useful
starting point.
A suggestion for a two-stage strategy for testing and developing the
proposition is: First, bring together a group of ecologists, economists, soci-
ologists, representatives of resource based industries, government
planners and landowners to examine the feasibility of the proposal and, if
it is found to have merit, flesh it out. The second stage would be the
appointment of a Steering Committee to oversee the funding and appoint-
ment of a small core staff for an initial centre, or institute, aimed at one or
two high priority, selected regions.
Three ‘virtual’ biodiversity-centred research institutes or centres are
considered to be a minimum sufficient set, one each in Southern Africa,
Latin America and Southeast Asia. The centres would act, in one respect,
as complementary counterparts to the CGIAR (Co-ordinating Group on
International Agricultural Research) system that has fostered agricultural
development, but they would be far smaller in terms of infrastructure.
Each would have a small core staff and would operate mainly by devel-
oping a network of researchers from existing national research institutions
and international programs/organizations, working to share experience
and expertise. The aim is not to try to replace or co-ordinate these existing
programs (such as those of the IUCN, WWF, BCN, WB Overlays Program)
but rather to add value by providing a few, permanent centres for net-
working and for providing continuity and integration in the conduct of
research at regional scales on regionally agreed priorities.
The emphasis in the centres would be on collaborative work involving
the relevant governments, landowners and industries, from the very
beginning. This involvement of all the critical stakeholders in the work of
the centres is essential if the results are to be implemented, from two points
of view. First, the outcome of a well-designed research program into effi-
cient resource use produces what a ‘rational planner’ would do. Since
there is no such person (and since there are very few remaining advocates
of central rational planning), it is only by getting all the stakeholders to
own the research program and its outcomes, and to act together as a col-
lective planner, that a generally acceptable resource use goal (one that will
actually be implemented) can be determined. Second, given the existence
of such an acceptable regional resource use goal, resource use change is
effected through negotiation and trade-offs in a bottom-up manner, and
for this process to be efficient it is necessary to involve everyone who has
some influence on how the resources can be used.
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Economic potential for biodiversity use in
southern Africa: empirical evidence
JONATHAN I. BARNES
Environmental Economics Unit, WWF LIFE Programme, Directorate of
Environmental Affairs, PO Box 25942, Windhoek, Namibia
E-mail: jibarnes@iafrica.com.na
Walker’s paper encapsulates what many non-agricultural resource man-
agers have been thinking for some time. Essentially, it suggests that there
is potential for replacement of much conventional agriculture in devel-
oping regions with biodiversity use activities. It considers conventional
agriculture to be non-sustainable and ascribes the fact that biodiversity use
has not been more widely adopted so far, to perverse incentives. In this
response I examine some empirical results from southern Africa to see to
what extent this premise is economically sound.
Biodiversity use has potential in the semi-arid and arid regions of the
southern African subcontinent. Here, significant populations of wildlife,
which appear able to generate use values through tourism and consump-
tive activities, persist. The alternatives to biodiversity use, and indeed the
predominant current land uses in these areas, involve use of rangeland to
produce livestock, in both traditional livestock keeping/agro-pastoralism,
and commercial livestock production.
The key questions to be asked are, firstly, whether the conventional
forms of land use involving livestock are indeed unsustainable and, sec-
ondly, whether use of biodiversity can sustainably generate more value
than these conventional uses, in terms of both livelihoods and economic
welfare.
Values associated with conventional agriculture in southern Africa
Traditional livestock-keeping/agro-pastoralism is an important form of agricul-
tural land use on communal land in the drier areas of southern Africa. It
consists of small-scale, risk-averse, low-input, more or less open access,
livestock husbandry, yielding a range of direct use values, including milk,
live animal sales/gifts, meat, draft power, manure, and store of value, as
well as some cultural non-use values. Commonly associated with this is
localized, low input, low yielding, small-scale crop production, drawing
on draft power and manure from the livestock. Livestock are mostly cattle
with some goats, and crops are mostly millet, sorghum and/or maize. In
arid areas crop production is less important.
Bailey (1982), Flint (1986), Barrett (1992) and Ashley and LaFranchi
(1997), for example, have studied the value of traditional livestock-
keeping/agro-pastoralism to the household in terms of both market and
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non-market benefits. Flint (1986), in southeast Botswana found that net
incomes from agro-pastoralism were secondary to non-farm income, and
that the potential for it to boost rural incomes or employment was modest.
However, he concluded that arable and livestock incomes were significant
and often crucial components of household income, and that the two were
often complementary. Preliminary estimates indicate that traditional live-
stock keeping has a small but positive net contribution to the national
economy (value added to national income).
As stated by Walker, traditional livestock keeping has been widely
regarded as ecologically unsustainable, resulting in land degradation
through vegetation change and erosion. The tendency for open access to
grazing on communal land, and the emphasis on live animal values,
results in high stocking rates, and intensive use of rangelands. However,
irreversible losses of productivity, associated with this intensive use of
rangeland have never been scientifically measured. Biot (1988, 1993), Abel
et al. (1987), Abel and Blaikie (1989), Scoones (1990, 1993), Abel (1993),
White (1993) and others have generated strong evidence, on the contrary,
that in much of semi-arid southern Africa, these systems are resilient and
productivity decline is negligible or very slow. However, these intensive
grazing systems do result in displacement of wild ungulates, and loss of
diversity both biologically, and in terms of productivity (Barnes, 1998).
Commercial livestock production, is prevalent on private and leasehold
ranch land. It involves livestock production to produce slaughter stock
(mainly cattle but also sheep). Commercial livestock ranching is capital
intensive and generally has a low profitability (Bekure, 1982; Barnes, 1998;
Barnes and de Jager, 1996). In Botswana, Barnes (1994, 1998), found that
government subsidies substantially increased the private profitability of
commercial beef production, while in Zimbabwe, Jansen et al. (1992) found
that commercial livestock producers were being taxed rather than sub-
sidised. The economic value of commercial livestock ranching (to society as
a whole) was generally found to be low but positive. Results from at least
one long-term study (Fourie et al., 1987) indicate that these systems can be
ecologically sustainable.
Barnes (1994, 1998) used linear programming to analyse the allocation of
resources within all land allocated to, or being used for, wildlife in
Botswana. This analysis included the possibility of commercial livestock
production (but unfortunately excluded traditional livestock keeping).
Results show that in an economically optimal allocation of resources, most
wildlife land should be used for wildlife, and only a minute proportion
should be allocated for commercial livestock production.
Values associated with biodiversity in southern Africa
Commercial wildlife use takes place on public, private, and communal lands.
It involves a wide range of activities or potential activities, including
wildlife-viewing tourism, safari-hunting tourism, community wildlife use,
game ranching, intensive ostrich or crocodile production, elephant culling,
etc. Recent legislative changes giving communities access to custodial
rights over wildlife have opened the way for wildlife use to contribute to
livelihoods.
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Research by Jansen et al. (1992), Bond (1993, 1995), Barnes (1998), Barnes
(1995a, 1995b) shows that the economic characteristics of wildlife use
activities are varied. They range from extensive, small-scale subsistence
use to capital-intensive farming. Financial and economic profitability as
well as efficiency in use of land, capital, labour and management differ
widely between activities. Various activities also have differing land and
site suitability requirements. In terms of current and potential economic
value, tourism activities have been found to be by far the most significant
biodiversity uses (Barnes, 1995a, 1995b, 1998).
Economic analysis of the allocation of resources in the Botswana wildlife
sector (Barnes, 1998), has indicated that initial emphasis should be placed
on non-consumptive tourism, safari-hunting tourism, and community use
of wildlife in high value areas. A general finding is that biodiversity use,
as an exclusive land use option, is only economically secure in small parts
of the overall landscape. There is a need for research into the tradeoffs
between traditional livestock keeping/agropastoralism and the other uses
(wildlife uses, other natural resource uses and commercial livestock pro-
duction).
For livelihoods in rural communities, commercial wildlife use activities
contribute much needed cash and, as such, are often complementary to
other household coping strategies such as livestock keeping and crop pro-
duction (Ashley and LaFranchi, 1997).
Wildlife and forest conservation, as a land use alternative, is manifested in
national parks, game reserves and forest reserves, and it overlaps with
commercial wildlife utilisation. It is invested in for its non-use value to
society. Non-use values for wildlife are economic values, very difficult to
measure, and are reflected as willingness to pay, which can potentially be
captured for national benefit. Very little research has been done on these,
but work by Holland (1993), Oellerman et al. (1994), Barnes (1996, 1998),
and Barnes et al. (1997), has found evidence of positive non-use values
associated with wildlife in southern Africa. Since they could be significant,
and we do not know what they are yet, development should be planned to
minimise loss of these values (Barnes, 1998).
Conclusion
Empirical evidence suggests that biodiversity use, primarily that involving
wildlife, has an important economic role to play in the semi-arid and arid
parts of southern Africa. There is evidence that in core wildlife areas such
as the Okavango delta in Botswana, wildlife use can generate significantly
more for livelihoods and for national economic welfare than can conven-
tional livestock production, and possibly traditional livestock-keeping/
agropastoralism. This is happening within the current land allocation
framework. It is being strengthened as the incentives and disincentives
facing landholders are made more economically rational.
However, analysis has shown that there are some real physical con-
straints (markets, stocks, land suitability) on the expansion of wildlife uses,
which will prevent these from replacing much of conventional agriculture,
at least, in the short and medium term. The economic benefits deriving
from wildlife use, natural resource use, traditional livestock keeping, tra-
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ditional crop production, and commercial livestock production are widely
diverse in nature. This makes them complementary, rather than competitive,
for meeting livelihood needs, and economic objectives. There is no clear
evidence of inherent ecological or economic non-sustainability, with any 
of these uses, although the sustainability of all is ultimately threatened 
by human population growth. Economically rational allocation of
resources in semi-arid southern Africa will almost certainly involve all
activities.
The ‘virtual’ biodiversity-centred, research institutes, proposed by
Walker, are entirely appropriate and long overdue. They could play a
vitally important role in ensuring that the full potential values for biodi-
versity use and biodiversity conservation are captured sustainably, and
that investment in biodiversity resources is economically rational.
Walker’s proposed set of questions, to be addressed as part of this inter-
national research effort, are also entirely appropriate. The paramount task
will be to work with the CGIAR to determine how spacial and other
resources should be allocated between various agricultural and biodiver-
sity uses so as to maximize human welfare. The research effort would best
focus on how uses can complement rather than displace each other,
although exclusivity should not be ignored. Research should also focus on
developing policies and strategies likely to effect the human demographic
transition, as well as maximizing and capturing all (use and non-use) econ-
omic values.
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Living off ‘biodiversity’: whose land, whose
resources and where?
DAVID H.M. CUMMING
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Causeway, Harare, Zimbabwe.
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I applaud Brian Walker’s article and the editor for using it as the basis for
a policy forum. By extending the multi-species or multi-use concepts
current in southern Africa to encompass ‘biodiversity’1 Walker brings into
sharper focus the many local, regional and global research and policy
issues of conserving biodiversity by using it. He also raises the key issue of
scale and the dubious viability of small, often spatially isolated, enterprises
based on wildlife use. It is on the issue of scale that I wish to extend the
debate by suggesting that biodiversity, as a primary land use, could
advantageously cover 40 per cent, or more, of the land area of southern
Africa. Under such a scenario the question of ‘whose land, whose
resources and where?’ becomes paramount.
Whose land?
The current extent of wildlife as a land use in southern Africa is greater
than Walker indicated. Some 1.3 million km2, or nearly 20 per cent of the
SADC region, is already nominally under some form or other of wildlife
use (Cumming, 1991). Nearly 10 per cent of the SADC region is state land
under protected area status, 6 per cent is communal land game areas of
various types and 4 per cent is under freehold title in the commercial
farming sector. The demographic and economic parameters of the region
preclude a major expansion in state protected areas. The area of large-scale
commercial farm land is declining (e.g., Murphree and Cumming, 1993)
and current policies in much of the region serve to extend subsistence agri-
culture into marginal lands (Cumming and Lynam, 1997). Clearly the only
220 Policy Forum
1 Taking ‘biodiversity’ to mean indigenous plant and animal species and the
amenity value of wild land.
feasible way in which biodiversity as a land use is likely to expand in the
region is if commercial and communal farmers choose to use their land in
this way. Why might they make that choice?
At a global scale southern Africa’s competitive advantage in rangeland
production lies in its diverse and charismatic large wild mammals which
attract tourists—an important factor where c. 60 per cent of the region is
arid or semi-arid savanna and steppe which formerly carried spectacular
herds of large wild mammals. Wildlife systems, because they can be
coupled in a variety of ways to the service industries of tourism, can gen-
erate wealth through what might be termed ‘tertiary production’—an
escape, at least partially, from the biological limits of plant and animal pro-
duction which so constrain pastoral and ranching systems. As Walker
argues, biodiversity as a land use may well provide the multiplier effects
needed to boost the depressed economies of the region.
Commercial livestock ranching systems (which replaced the wild herds
and are barely a hundred years old) produce meat, hides and fiber. In com-
munal agro-pastoral systems livestock also provide milk, draft power,
manure and a means of investment. Gross livestock production figures for
the SADC region, however, reveal per capita and per animal production
figures that are about one twentieth of those in temperate regions
(Cumming and Bond, 1991). Furthermore, humans now outnumber live-
stock (when measured in animal units) in the region where livestock
numbers have increased only slightly over the last three decades and pro-
ducer prices have declined. In much of southern Africa livestock
production is not an option because of the presence of tsetse fly, other dis-
eases, nutrient-poor soils or lack of water. In parts of the Zambezi Valley
in Zimbabwe, where tsetse were eradicated and immigrant farmers and
their livestock displaced emerging wildlife-based options, Murindagomo
(1997) concluded that wildlife could be more profitable than cattle at a
household level if cattle subsidies were removed and appropriate institu-
tions governing access to wildlife resources and benefits were introduced.
Whose resources?
Livestock belong to individual farmers but under the law wild species do
not—so issues concerning the incentive structures associated with
resource access rights remain to be resolved. These rights are complicated
by the paradoxical nature of wild life which, by definition, cannot belong or
be owned without capturing or constraining it—whereupon it ceases to be
wild. For the most part the state controls, or attempts to control, access to
indigenous plants and animals on all land despite the reality that farmers
are the de facto managers of the natural resources on the land they occupy.
Until such time as farmers, particularly communal farmers, are legally able
to manage and benefit from wild resources they will continue to opt for
other land uses and displace ‘biodiversity’.
It is not surprising, therefore, that where appropriate policy instruments
and legal institutions exist farmers have moved into wildlife production in
southern Africa. The shift has been particularly marked in the commercial
farming areas of Namibia, South Africa and Zimbabwe because it is in this
sector that enabling legislation and policies were established in the late
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1960s and early 1970s (Cumming, 1991). Over the last decade policy and
legal changes have supported the development of wildlife-based enter-
prises in the communal sector (e.g., Metcalfe, 1994). However, the
devolution of resource access rights and benefit flows have still to reach
the level where farmers (as opposed to the local government or traditional
authority) can make enlightened choices between alternative production
systems.
Where?
To flourish large wild mammals generally require much larger areas than
is generally covered by a village or single ranch and cooperative or com-
munal management regimes become important at larger spatial scales. In
the commercial farming sector innovative developments in joint manage-
ment have resulted in the formation of conservancies such as Save Valley
Conservancy in south eastern Zimbabwe which covers 17 properties and
an area of 3,415 km2 (du Toit, 1992). Recent legislation in Namibia has
empowered communal land farmers who can now establish
Conservancies (Ministry of Environment and Tourism, 1995) which cover
areas of several thousand km2. But even at this size management units may
not match ecological scales in arid zones. A potential solution to the
problem in many areas is for existing large protected areas to form the core
of a larger wildlife enterprise. Using Waddington’s (1977) metaphor of an
epigenetic landscape one might imagine the development of a terrain of
‘landuse fitnesses’ defined by appropriate criteria of human and resource
benefits and the corresponding forms of land management to cover the full
spectrum of landscapes in a region.
With few exceptions the largest and most visited national parks in the
region are bounded by poverty. Neither conservation or social goals are
likely to be met if these areas continue to remain ecologically and cultur-
ally isolated islands. The alternative is for them to become partners in the
larger landscape and enterprise of ‘biodiversity farming’. The Zambezi
Valley of Zimbabwe provides a clear example of a juxtaposition between
national parks and subsistence farming—some 45 per cent of the land area
is under state protection and is surrounded by communal farming land,
formerly Tribal Trust Land which is now state land. Rural District
Councils and some communities on the boundaries of protected areas are
trying to maintain wildlife as a land use in the face of high population
growth and immigration from overcrowded areas elsewhere in the
country. With a few exceptions, returns to households from wildlife are
generally less than $30.00 per annum. The Parks & Wild Life estate is
capable of generating returns to neighbouring households in excess of
$1,000 per annum but provides little if any return to the economy of the
surrounding communal lands which receive food aid in most years—a
situation in which both land uses are unsustainable (Cumming and
Lynam, 1997). This example has wide applicability and national parks in
the region, all of which are facing diminishing support from the national
fiscus, could well furnish the needed springboard to a better future for
people and biodiversity in the semi-arid and arid lands of southern Africa.
Finally, how necessary is more research? In almost all areas of the debate
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research on which to generate more detailed and localized rational policy
debate is lacking. Where good data exist they are often ignored because
they were generated by ‘outsiders’. In southern Africa, because of its racial
history, research dealing with landuse and policy is a particularly sensitive
area. A sense of local involvement and ownership in the policy research
process, at several levels, will therefore be a vital component in moving the
policy debate forward. This means involving local farmers, scientists, offi-
cials and existing networks from the outset in a consultative and very
participatory research programme—it can probably only be done, as
Walker rightly argues, by developing a ‘virtual college’.
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Bottom-up science
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In this thought-provoking article Brian Walker takes a hard look at the
current scenario in humid as well as semi-arid and arid tropics. In many of
these regions the productivity of agriculture is low, human populations
are growing and natural resources eroding under pressures of over-use.
Conventional development policies of governments have largely failed to
solve these problems, and Walker provides an objective analysis of why
this is so. He points out that a combination of bureaucratic inertia, different
political priorities, a lack of appreciation for what is possible and a reluc-
tance to break with existing policies often leads to governments hindering
progress rather than facilitating it. From the point of view of governments
alternative, environmentally more desirable resource use strategies are
more difficult to control in terms of taxes and facilitating better access to
profits to industry. Governments therefore tend to keep on pushing large-
scale production schemes, even though they may well generate a lower
level of per capita income. The experiences I am personally familiar with
from India often conform to this picture (Gadgil and Guha, 1995). Walker’s
hypothesis is that a combination of non-consumptive uses of a broader
base of biodiversity resources than those employed by intensive agricul-
ture and animal husbandry may often be environmentally, socially and
economically more sustainable. This is certainly plausible.
There are obviously manifold barriers to making such a transition. These
include inadequate understanding of the resource dynamics which display
patterns highly variable in space as well as time. The barriers also include
a divorce between long-term dependence on natural resources by the
poorly organized, weaker segments of the society, and control over
resources which is largely in the hands of organized services industries
sectors with little concern for long-term sustainability of the resource base.
The barriers involve a lack of co-ordination between national, provincial
and district government agencies as well. It is evidently important to
understand the operation of such barriers, and of ways of overcoming
them in order to identify transition pathways for moving towards more
sustainable ways of using a broader base of biodiversity. Thus far I am
fully in agreement with Brian Walker. But I would like to raise some ques-
tions as to his proposal on how to set about identifying these transition
pathways. Walker proposes setting up an international ‘virtual’ institute
composed of three Biodiversity Centres, one each in Latin America,
southern Africa and south-east Asia. These Biodiversity Centres would
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pursue a strongly focussed research program involving ecologists, agri-
cultural scientists, resource economists and sociologists, and the
landholders and stakeholders in the region concerned. I would like to
submit that it might be more appropriate to reverse this order, and instead
consider instituting an action research programme involving landholders
and stakeholders in the region concerned and ecologists, agricultural sci-
entists, resource economists and sociologists. After all, like bureaucrats,
scientists too have their own agendas, and to paraphrase Brian Walker a
combination of academic inertia, other career priorities, a lack of appreci-
ation for what is possible and a reluctance to break with existing systems
of professional incentives could lead to scientific institutions hindering
progress rather than facilitating it. I therefore propose that just as people
are being involved as co-managers along with bureaucrats in caring for
natural resources such as forests or irrigation waters, they should be
inducted as fully fledged partners in scientific research directed at solving
problems of resource management as well. Just as they may bring to
natural resource management intimate knowledge of the local resource
base, and strong motivation for its prudent use by virtue of their long-term
stake in the health of the resource base, so should they bring to research a
familiarity with all facets of the system and a commitment to apply the
research to solve concrete problems on the ground.
As a part of a large-scale collaborative effort I have been involved in an
experiment termed People’s Biodiversity Registers (PBRs) to organize such
an effort in India over the last three years (Gadgil 1996a, Gadgil et al., in
press). An initial set of 50 such registers have been prepared over 1995–97,
covering 50 village clusters, distributed over seven different states. The
registers have been prepared by college students and teachers, workers of
NGOs or forestry officials on the basis of extensive discussion and field
visits with local people. These registers involve a mapping of the land-
scape from over which the local people meet their manifold requirements
of living resources, for subsistence as well as for marketing; and a delin-
eation of the different user groups of people in terms of their relationship
to the natural resources. This is followed by systematic group as well as
individual interviews and field visits involving representatives of different
user groups and individuals particularly knowledgeable about living
resources. These lead to an inventory of all plant and animal species
known to people, their distribution over landscape elements as recognized
by the people and changes in their abundance and distribution over time.
Particular attention is paid to the reconstruction of the recent ecological
history focussing on changes in the landscape as well as in populations of
plant and animal species. This also involves exploring the various forces,
proximate and ultimate, driving ecological change. Of particular relevance
in this context are patterns of access to and harvests of wild as well as hus-
banded living resources, and the appropriation of the benefits of their
utilization by different segments of local society as also by outsiders.
Continuance, erosion or emergence of practices of sustainable use and con-
servation of biodiversity, local as well as state sponsored, are carefully
assessed. This is related to co-operation and conflicts amongst locals, as
also with outsiders in the context of use of natural resources. The last
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module of PBR deals with suggestions emerging locally on sustainable use
and conservation priorities and the various measures needed to imple-
ment them (Gadgil, 1998).
The response to this exercise, both amongst a wide cross-section of local
communities, and amongst teachers, students and NGOs has been very
positive. I have come to believe that such documentation, organized not
just as a one-time effort, but as a programme of regular monitoring, could
be a very sound basis for attempting to engineer a transition to more sus-
tainable patterns of use of a broader base of biological diversity. This could
be accomplished through systems of co-management implemented in an
adaptive fashion. In fact, attempts are currently under way in the south
Indian state of Kerala to use PBRs as a tool for such adaptive co-manage-
ment. It is, of course, essential to relate the information and experiences
emerging from these local exercises in the broader context of natural and
social sciences, and we are currently attempting to do so through estab-
lishing a positive relationship with the academic community (Gadgil,
1996b).
This whole programme would then constitute a ‘virtual’ biodiversity
institute as visualized by Brian Walker, but organized differently, in a
bottom-up, rather than a top-down fashion. I believe that this is likely to
serve far better the very significant objectives set out by him in this
important article.
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Making the benefits of biodiversity
conservation visible and real: institutional
aspects in a biodiversity research programme
J. (HANS) B. OPSCHOOR
The problem of biological diversity conservation essentially is not so much
that of preserving all currently existing species, but rather of how to
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protect the ability of ecosystems to provide life support in a more general
sense, including the ecological services on which humanity depends. That
requires the development of the informational, institutional as well as
economic conditions in which the use of environmental resources will be
sustainable—that is, maintaining a level of diversity, as well as a scale of
economic activity that will respect the resilience of the ecosystems at least
in so far as these matter in supporting human production and consump-
tion (Perrings and Opschoor, 1994). Diversity conservation may go beyond
this minimum, if (internationally) there is a willingness to invest in the
conservation of ecosystems for non-instrumental reasons, e.g., based on
existence values.
The effectiveness and perhaps also the efficiency of this type of biodi-
versity conservation is scale dependent; the protection of biodiversity is an
issue of habital management, or land use; Panayotou (1994) gives five
reasons why this is so, having to do with economies of (spatial) scale,
uncertainties about the value of different species, the complexities of eco-
logical interactions in life support systems (which may have the added
benefit of protecting other species than those that have recognised instru-
mental values), irreversibilites in biodiversity loss, and the likelihood of
joint products in ‘non-biodiversity benefits’ of a habitat-based approach
such as watershed protection. This habitat approach entails that efforts to
protect biodiversity may affect the livelihoods of large numbers of people,
who may depend on other uses of these habitats.
The proposal
Brian Walker’s proposals recognise the value as well as the potential costs
of a strategy as outlined above. He banks on the possibility of creating a
win–win situation to be based on the development of systems of multiple
use (including biodiversity preservation) in large regional settings; in fact
he proposes to experiment with such systems in three large units: southern
Africa, southeast Asia and Latin America. In each of these, he proposes to
set up (regional, ‘virtual’) biodiversity centres to carry out research to
identify such win–win strategies and the informational, institutional and
economic conditions for that. Multiple use in those spatial units would
involve the simultaneous use of resources on the same site, sequential use
of resources, and different uses on different sites (Walker, this volume).
The hypothesis is that such systems would improve the regional economy
and standards of living, and would do so better than traditional forms of
regional development.
One may wonder what is new here; Walker himself argues that the idea
in itself is not novel. He also asks the more interesting question why pro-
posals such as this one are not yet widely adopted, and relates that to
incentive failure (both the stickiness of so-called perverse incentives and
the absence of adequate, more appropriate ones), the issues of scale
involved, and the (lack of ) options available to the direct inhabitants of
these areas and their use of the resources they contain. Underlying these
issues there are the problems of the lack of clarity about the usefulness of
biodiversity preservation and the benefits that such conservation effort
may—or might—give rise to. These benefits must be made better under-
Environment and Development Economics 227
stood, more visible and real, to affect decision making by economic agents.
Walker proposes research questions including items such as: what are
these benefits?; where might they show up more readily?; what are the
trade-offs?; is the win–win hypothesis a valid one?; how do societies make
the transition to such systems of large-scale multiple use?; what are the
institutional systems and regulatory regimes that stand in the way and/or
would favour such shifts? The relevance of these questions does call for a
systematic approach and Walker’s proposals for regional research pro-
grammes and centers seem appropriate, though costly and not easy to get
implemented. He envisages these centres to be complementary counter-
parts of CGIAR (Co-ordinating Group on International Agricultural
Research) and to add value to related efforts by, e.g. IUCN, WWF, etc.; I
would add that perhaps linking such effort with large international
research programmes on Global Change such as Diversitas and the
IGBP/IHDP-programme on Land Use Cover and Land Use Change
(LUCC) would be interesting options; perhaps the START-system of
regional research programmes would provide another mechanism, with
some potential for addressing sources of funding in the USA, Japan and
Europe.
Institutional aspects
I welcome the attention given to institutional aspects and regulatory
regimes. Elsewhere I have attempted to categorize different kinds of insti-
tutional failure (Opschoor, 1996) leading to perverse or inadequate
incentives, including types of transaction failure, empowerment failure
and policy failure such as: missing markets, imbalances in bargaining
power, preference failure (due to inadequate knowledge and time prefer-
ence), biased sectoral policies, and enforcement failures. Many of these
seem to predominate in the field of issues related to biodiversity preser-
vation. A well-focused, comparative and design-oriented research
programme at the regional level encompassing several countries, cultures
and resource management regimes as well as different levels of economic
development, might provide insights into the strength of institutional
impediments and ways to overcome these, that could be transferable
between specific settings and possibly from one region to another. Such
programmes might also be used to experiment with innovative, but not
well tested, instruments such as transferable development rights, designed
to provide mechanisms to create win–win situations including transfers to
those who might suffer from biodiversity conservation (Panayotou, 1994).
In a very relevant report to the Interntional Human Dimensions
Programme on Global Environmental Change (IHDP) Pritchard et al.
(1998) argue that the ecosystem properties that pose most difficulties for
management are those that relate to linkages across spatial scales, and
advocate a multi-scale approach of the institutional aspects as well. This
has to do for example with spatial ‘mismatches’ (where the boundaries of
management do not coincide with those of the ecologically relevant units)
and difficulties in the transmissions of incentives signals from the macro
level to the regional and the local ones. Based on Berkes and Folke (1998)
they argue for a rethinking of natural science as well as social science
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aspects related to resource management, which, in my view, is best done
in concerted and regionally focused research programmes. These may be
expected to generate new insights in ecologically adaptive management
practices across all forms of (multiple) land use, and appropriate and effec-
tive social mechanisms and institutions. Research issues suggested by
Pritchard et al. include the monitoring, communication and indicator
building of biodiversity change (including their social context and
relations); the resilience and evolution of institutions; ways of tran-
scending naive functionalist approaches to resource management;
mechanisms for conflict resolution; the roles and impacts of major inter-
national players such as the World Bank, WTO (Pritchard et al. 1998).
Limits to win–win
Caveats may be in order in relation to the expectations on win–win possi-
bilities. Many of the social benefits of the type of biodiversity conservation
discussed here relate to the so-called ‘infrastructural functions’ (or
‘primary values’) of ecosystems—the capacity of these systems to develop
and maintain themselves—that do not readily translate into marketable
goods or services. And where biodiversity conservation does yield such
goods and services (and hence generates secondary values such as use
values and option values and existence values) the associated income
streams (essentially related to use values only) might not be sufficient to
compensate the revenues of more conventional forms of land use.
Mechanisms and systems must then be designed that transform these
infrastructural functions and option and existence values into cash flows.
One way would be to deploy regulatory strategies such as zoning com-
bined with compensatory schemes such as the transferable development
rights mentioned above. The essence of the problem is that flows of—often
non-manifest—benefits extending over extremely long periods of time
need to be amplified into price signals affecting the decisions on land use
today, thereby overcoming the compressive effects of time preference and
discounting. There may also be problems due to decreasing returns, associ-
ated with the enlarged capacities to generate marketable environmental
goods and services from biodiversity conservation, as well as due to
diminishing returns of scale. The latter could be due, for example, to
increasing costs of enforcing and policing regulatory regimes related to the
biodiversity-orientated use of natural resources, as the experience with
poaching demonstrates. In addition, as pointed out by Walker, there must
be a readiness to do away with the perverse incentives and to tackle the
issue of vested interests that are associated with the current forms of land
use in the areas concerned.
Conclusion
With substantive suggestions such as those proposed above, and on how
plans such as Walker’s might be embedded in a wider setting of research
on global environmental change, I do hope that these plans can be devel-
oped into a relevant, workable and supportable project proposal.
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Economics and biodiversity conservation in the
developing world
DAVID W. PEARCE
CSERGE, University College London and University of East Anglia
Brian Walker has neatly summarized the case for further emphasis on con-
serving biological diversity through sustainable utilization. This is a
message some of us have been advancing for some time (e.g. Barbier et al.,
1990; Pearce and Moran, 1994; Pearce, 1999). The following propositions
highlight some of the reasons for pursuing this approach and some of the
problems that arise.
1 As Walker notes, if markets function fairly freely, then some sustainable
utilization will occur ‘naturally’, as with the emergence of wildlife conser-
vancies in southern Africa. Table 1 summarizes some of the evidence on
rates of return to alternative land uses in that region. It is clear from table
1 that there is substantial scope for saving biodiversity through prevailing
market forces.
2 Most biodiversity loss is due to land conversion, especially the conver-
sion of forests to agriculture (Swanson, 1995; Vitousek et al., 1997). In turn,
land conversion occurs because of population growth. The role of econ-
omic growth in biodiversity decline is clearly significant at low levels of
income per capita, but, potentially, growth can conserve biodiversity at
higher levels of income because of an income elastic ‘demand’ for conser-
vation. Simply drawing lines round areas and calling them ‘protected’ will
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only work when either the disincentives to degrade those areas are very
high, or when the opportunity cost of protection is very low. The former is
the model for many protected areas, but, in reality, governments do not
have the means to monitor, police and enforce sanctions against misuse.
The latter is the reality for many of the world’s protected areas: they are
safe simply because they occupy terrain that has no agricultural or devel-
opment value. Hence, if high opportunity cost areas are genuinely to be
protected there has to be a different approach based on the provision of
incentives to stakeholders to share in the benefits of biodiversity utiliz-
ation.
3 Very much more biodiversity decline would be avoided if distortions to
free markets were reduced or removed. Table 2 illustrates the scale of
world subsidies to various activities which have high potential for biodi-
versity loss: energy, agriculture, water and fisheries. Note that even fairly
conservative estimates put OECD subsidies at 7–10 times total official
overseas aid. While there is wide acknowledgement of the role played by
subsidies in developing countries, Table 2 suggests that distortions are
larger in the OECD countries, offsetting the ‘natural’ tendency to conserve
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Table 1. Rates of return to wildlife utilization in Southern Africa
Country Type of land use Financial nternal Economic internal
rate of return % rate of return %
Namibia mixed livestock/game  4–7
game viewing  4–10 8–20
upmarket tourist lodge 10
Botswana cattle  5
game ranches  6–7
safari hunting 16 45
upmarket tourist lodge 18 28
ostrich farming 19 14
crocodile farming 18 14
South Africa cattle 32
Zimbabwe cattle  2 13
mixed cattle/wildlife  3
wildlife 11 22
Source: Pearce, 1999.
Table 2. Estimate of subsidies to biodiversity-degrading activities
OECD $billion Non-OECD $ billion World $ billion
Water 2 53 55
Energy 19–24 62 81–86
Agriculture 335 36 371
Transport 107–226 na 107–226
Fisheries 70
Totals 463–587 151 684–808
Source: author’s estimates
more bioidversity because of income elasticity demand for conservation.
Moreover, the sheer size of rich country subsidies is testament to the diffi-
culties of removing subsidies. The European Common Agricultural Policy
and US and Japanese protection of agricultural sectors are all cases in
point.
4 Still more biodiversity would be conserved if the non-market values of
biodiversity were converted into market values through the creation of
markets. It is not enough to demonstrate that biodiversity has economic
value. The economic value has to be captured as real cash flows to those
who matter. The ‘menu’ of market creation procedures is growing: debt-
for-nature swaps, set-aside and other franchise agreements, carbon-offset
deals, carbon-neutral pricing, environmental funds, biodiversity pros-
pecting and so on (Pearce, 1995).
As noted above, the opportunity cost of conservation is often low. To
that end ‘demonstration and capture’ of economic value is not paramount.
But it is paramount when the opportunity costs are significant. Moreover,
opportunity costs are highest when the area in question are under the
gravest threat. Identifying biodiversity ‘hotspots’ is all well and good, but,
precisely because they are the areas under greatest threat, they are also the
areas where conventional conservation will not work. Hotspots are syn-
onymous with threats and threats are a surrogate for high opportunity
cost, which in turn means that generating market value where none cur-
rently exists is extremely important. Even then, the reality may be that
conservation will lose out when the backdrop is rapid population change
(Norton-Griffiths, 1996).
5 With a focus on markets that work without radical change, on removing
distortions so that markets can work better, and on the creation of markets,
biodiversity stands a chance. But the odds against it are still formidable.
No-one can prevent the world’s population rising by 50 per cent, and the
chances of it rising by 100 per cent in the next 100 years are very high.
Hence the pressure on land for conversion will remain unless technolog-
ical changes, such as biotechnology, raise food productivity so much that
the pressure is taken off marginal land. Because the odds against conser-
vation are so high, bold initiatives like Brian Walker’s deserve our support.
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Biodiversity utilization as a form of land use
DAVID J. WESTERN
Director, Kenya Wildlife Service
Brian Walker contends that conventional agriculture in many regions of
the developing world is failing to meet the growing food demand or the
test of sustainability. Few would disagree. Whether multiple use of natural
resources can alleviate the problem without tackling its root cause is,
however, debatable.
Arguing for utilization of biodiversity ignores that fact that traditional
subsistence societies in much of Africa did use a wide resource base,
including crop and livestock husbandry, fishing and hunting. Livestock
production alone often exceeded that of wildlife, was relatively efficient
ecologically and supported a sizeable human population on the land
(Western, 1979). But, as the population burgeoned in recent decades, tra-
ditional economies faltered and were supplanted by agricultural
production reliant on few species. The shift is no more an irrational choice
in the developing world than in the developed. To the contrary, the adop-
tion of ‘conventional’ agriculture permitted populations to expand well
beyond the levels attained by biodiversity utilization, often with less
degradation (Tiffen et al., 1994). Consequently, conventional agriculture is
the avenue of choice, offering in the process better access to health care,
education, markets, credit and other benefits of development.
The real concern, as Walker points out, is the unsustainable nature of the
conventional agriculture and its adverse impact on biodiversity. Here
again, I question whether biodiversity utilization in itself assures greater
sustainability. Over-consumption, dating from the Pleistocene Overkill
through to modern natural resource management, illustrate the elusive-
ness of sustainability under a wide range of conditions. Biodiversity
utilization in contemporary forestry and fishery practices are proving just
as unsustainable, despite scientific guidance (Noble and Dirzo, 1997;
Botsford et al., 1997). Broadening the spectrum of species harvested may
actually increase the impact on biodiversity utilization (Rice et al., 1997).
The challenge of creating the enabling conditions for sustainability
therefore applies to all forms of landscape utilization.
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Despite these caveats, I whole-heartedly support Walker’s call for biodi-
versity utilization as a primary (or even supplementary) form of land use.
My reasoning is that intensive agriculture, albeit sustainable, does not con-
serve much in the way of biodiversity. Sustainable biodiversity utilization
does. Walker cites promising examples in the savannas and tropical
forests. To these can be added coral reefs. In Kenya, tourist income based
on marine parks exceeds that of fisheries by a factor of two and a half
(McClanahan and Obura, 1996).
The global effort Walker calls for in support of biodiversity utilization
should, however, be cast in a broader context than direct utilization alone.
Ecological services, amenity value (tangible and intangible), intergenera-
tional equity and existence values are significant indirect reasons to
conserve biodiversity. Such non-monetary values, once recognized, give
biodiversity some immunity from market forces lacking in direct utiliz-
ation. Furthermore, because the greatest proportion of biodiversity
survives outside protected areas, its fate will be determined more by what
happens in the rural landscape than in fragmented parks liable to insular-
ization and other threats (Western, 1979).
If, as Walker shows, there are examples emerging of biodiversity utiliz-
ation despite the lack of policy and economic incentives, then hope for its
expansion must surely grow given better circumstances. My concern with
the southern Africa examples he gives is that they are exceptional in
several respects. For the most part, they are located in marginal agricul-
tural areas, depend on utilization based predominantly on specialized and
often fickle niche markets (including tourism and sport hunting), and have
largely been initiated and catalyzed by non-indigenous settlers. Similar
schemes should, nonetheless, be applicable in Africa and elsewhere.
However, the problems confronting efficient and sustainable utilization by
traditional and transitional societies constrained by poverty, immediacy of
need, high population density and the lack of tenure rights – as well as the
requisite educational and managerial skills – will prove far more difficult.
My own view is that we have to look ahead to ask how a post-transi-
tional global society in the late twenty-first century or beyond is going to
support 12 billion plus people when half that number already sequesters a
high proportion of earth’s natural resources (Vitousek et al., 1997). It is
hard to conceive an alternative to urbanization and industrialization, sup-
ported by intensive sustainable agriculture based on sound ecological
principles and high-tech, integrated management practices. If intensified
sustainable agriculture is realizable, more land can be redeployed for bio-
diversity uses, including specialized products (food, drugs, clothing,
household items, etc.), recreation, amenity purposes, ecological services
and non-utilitarian conservation. Given the sharp increase in demand for
recreation and other uses of the outdoors likely to result from education,
urbanization and higher income in future (Brightbill, 1960), surely our
highest priority should be to speed up the transitional process?
Working towards the larger goal of global sustainability gives us hope
for biodiversity in the long term. The question is, how do we create an
enabling environment for maintaining biodiversity in the meantime?
Beyond the obvious importance of protected areas lies the challenge of
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eliminating perverse subsidies, demonstrating the value of biodiversity,
addressing ownership and access rights to its assets, equity in sharing ben-
efits and costs, establishing larger management units for common gain
(and better ecosystem conservation) and the other factors impinging on
sustainable utilization.
Walker recognizes these and other impediments and proposes ‘virtual’
biodiversity institutes to test and develop his proposition of utilizing bio-
diversity as a way to maintain it. He suggests that such centres would
complement the CGIAR (Coordinating Group on International Agri-
cultural Research) system responsible for developing and promoting new
agricultural products and methods.
The proposal initially seems compelling, given how successful CGIAR
has been in developing new high-yielding cereal crops. On reflection, I
think the adoption of biodiversity utilization by rural community’s calls
for a different approach.
Biodiversity utilization and the challenges it faces involves neither the
high-tech developments nor simple farm-delivery systems of conventional
agriculture. It is inherently far more complex, involving a large number of
imbedded and inter-related opportunities and constraints. While not pre-
cluding the biodiversity institute at a later stage, my own experience in
community-based utilization leads me to advocate an alternative, more
productive and cost-effective starting point.
Given the nascent programmes emerging around the world (Western et
al., 1994) despite the constraints, the first steps in encouraging biodiversity
utilization should be to foster and spread these efforts by inter-community
communication and by providing a supportive environment and financial
incentives. Mainstream socioeconomic groups should be the focus of such
incentives, with the aim of creating awareness of the options, managerial
capacity, micro-enterprise credit and marketing skills. Trial and error
should be encouraged as a way of promoting pluralism in the utilization
and valuing of biodiversity. A mix of partners, including government and
private, conservation and academic institutions should also be encour-
aged, built around landowners. Finally, there should be incentives for
landowners themselves to form larger associations in the interests of
deriving mutual benefit from ecosystem-level as opposed to farm-level
management.
Stimulating such fledging efforts and creating a flow of information and
exchange between communities and agencies will ensure the complex mix
of uses and locally appropriate adaptations essential to the growth of bio-
diversity utilization. This contrasts with the more conventional approach
to development, based on preliminary brainstorming, scientific analysis
and technological transfer. It is, nonetheless the very reason for the initial
growth and spread of community-based utilization. As such, it should be
encouraged. Biodiversity utilization programmes in Kenya illustrate such
an alternative grass-roots approach.
Here, a pilot biodiversity utilization project funded by a US Agency for
International Development programmes has led to the formation of a
National Landowner’s Wildlife Forum. The forum itself will take the lead
in promoting biodiversity utilization as an economic and sustainable form
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of land use and developing a code of conduct. The national agency, Kenya
Wildlife Service, in conjunction with donors, conservation bodies, tour
operators and other parties, is encouraging this initiative by working
through the forum to establish a trust fund designed to build landowner
capacity and offer credit facilities for biodiversity enterprises. Priority will
be given to utilization programmes falling within a national Minimum
Viable Conservation Network.
This approach creates awareness and involvement among landowners
at the outset. By making them the primary moving force, it also creates the
conditions for distributed utilization, conservation and responsible man-
agement. The landowners and other agencies involved are beginning to
define the research, monitoring and planning needs to improve under-
standing and integrated management. A biodiversity trust fund is under
discussion to further these efforts. The process creates a demand for infor-
mation and services, rather than the reverse.
Even with biodiversity utilization programmes taking root, it is
inevitable that much biodiversity will be lost due to the inertia of existing
demographic and socioeconomic forces. To buy time, a smorgasbord of old
and new conservation approaches, including protected status and enforce-
ment, easements, leases, subsidies, donor and NGO support and so on,
will be needed to complement utilization programmes. These efforts are
indispensible to the conservation of our most important and vulnerable
biodiversity assets for the foreseeable future.
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